Nearly everyone experiences stress in daily life, such as work deadlines, family arguments or being late for an appointment. These stressors can have a strong impact on well-being ([@bib0005], [@bib0295], [@bib0320]). One particular deleterious type of stress is related to work. People who work may experience a substantial level of work-related stress ([@bib0100]). In one U.S. report, 40% of all professionals stated that their job is very or extremely stressful ([@bib0010]). Work-related stress is associated with increased absenteeism and reduced efficiency at work and large costs for society ([@bib0175], [@bib0190], [@bib0310]). Further, prolonged stress can lead to stress related disorders, which is subject to the Eleventh Revision of International Classification of Diseases and Related Health Problems (ICD-11) ([@bib0195], [@bib0255]). Also it has been associated with a range of adverse health outcomes, such as anxiety and depression ([@bib0110], [@bib0180], [@bib0265], [@bib0315]), coronary disease (e.g. [@bib0240]), and sleep problems (e.g. [@bib0105]).

Challenges of prolonged stress may at times exceed a person\'s capacity to cope effectively, and this is when mental health care may be sought. However, traditionally, the focus in mental health care has been on treating mental disorders and symptoms rather than promoting well-being ([@bib0300]). It has been recognized that mental health is more than simply the absence of mental illness. For instance, it has been addressed in the two-continua model of mental health that states that positive mental health or well-being is related to, but different from mental illness ([@bib0205]). Well-being can be broken down into emotional, social, and psychological well-being ([@bib0085], [@bib0090], [@bib0285]). Emotional well-being refers to feelings of happiness and (life) satisfaction. Psychological well-being refers to living a rich life, in which one\'s abilities are taken into account. Social well-being refers to the feeling that one values and is valued by the society in which one lives.

Prior studies with population-based samples investigating the interdependence of well-being and psychopathology ([@bib0210], [@bib0235], [@bib0325]) showed that well-being protects against mental illness through components such as positive relationships with others, autonomy, and environmental mastery. Two such studies showed that well-being over time buffers against mental illness and disease later in life ([@bib0145], [@bib0235]). The latter showed that a decrease in psychopathology was linked to improved well-being, and a decrease in well-being was linked to higher levels of psychopathological symptoms. Another study indicated that low well-being was strongly associated with depression 10 years later ([@bib0355]), and another found that changes of levels of well-being were related to the prevalence and incidence of mental illness in a 10-year time span ([@bib0215]). In sum, findings consistently support the two-continua model and indicate the relevance of well-being for mental health care.

The two-continua model and existing studies about the impact of well-being indicate the need for interventions that explicitly promote well-being ([@bib0160], [@bib0165], [@bib0210]). Acceptance and Commitment Therapy (ACT) is a cognitive behavioral therapy, which may fit well with mental health promotion, and one of the central goals of ACT is to increase psychological flexibility (PF). PF is the ability to adapt to a variety of different situational demands when doing so is useful for living a meaningful life, and it is thought to be an important mechanism of change during ACT interventions ([@bib0150]). Acceptance and mindfulness are core processes of PF ([@bib0015], [@bib0050], [@bib0305]). Another crucial focus is valued action and behavior change processes. Pursuing one\'s values has been found to be related to well-being and functioning, for instance, in mental health professionals ([@bib0330]), students ([@bib0290]), and (treatment-resistant) patients ([@bib0140], [@bib0345]). Research has demonstrated that ACT is effective in promoting well-being (e.g., [@bib0030], [@bib0035], [@bib0125]). Though not always linear, results of an ACT effectiveness trial indicate that well-being improved in the ACT group compared to the control group from preintervention to postintervention and follow-up ([@bib0125]). Studies that examined guided self-help over the Internet aiming at increasing positive mental health found that over the course of therapy, participants reported significant improvements in all three aspects of well-being (e.g., [@bib0035], [@bib0120]). These findings indicate that change processes in acceptance and valued action are beneficial for an engaged and meaningful life ([@bib0160], [@bib0165]). Taken together, there are solid indications for the association of PF, and its increase through ACT, and well-being.

Enhancing PF has also been shown to be effective in reducing stress (e.g., [@bib0045], [@bib0080], [@bib0115]). Results in the treatment of social workers, for instance, show that stress decreased in an intervention group compared to a control group and that pre- to posttreatment changes in PF were linked to these decreases in stress ([@bib0045]). One study\'s finding showed pre--post reductions in distress following an ACT intervention ([@bib0115]). Importantly, an increase in PF following the intervention resulted in reduced distress among working individuals. Research indicates that participants not only decreased in their stress levels but also in sick leave utilization ([@bib0080]). In short, individuals with symptoms of work stress might especially benefit from ACT, as this intervention changes the focus from symptom reduction to engagement in acceptance and mindfulness ([@bib0050], [@bib0305]) and valued behaviors ([@bib0065], [@bib0140])---core PF processes.

The purpose of the present study was to examine an increase in PF and its association with decreases in stress and increases in well-being during and following a self-help intervention based on ACT. In this study, a sample of individuals with heterogeneous occupations and with at least moderate levels of stress read an ACT self-help book. We hypothesized that a change in PF during the intervention (i.e., preintervention to postintervention) would be associated with (1) decreases in stress during the intervention (i.e., pre-intervention to post-intervention), and after the intervention (i.e., postintervention to followup), and (2) increases in well-being during (i.e., preintervention to postintervention), and after (i.e., postintervention to followup) the intervention.

Method {#sec0005}
======

Design and procedure {#sec0010}
--------------------

Data were collected in an online randomized controlled trial comparing an ACT group to a waiting list (WL) control group for individuals with at least moderate levels of stress ([@bib0185]). Participants were randomized to immediate intervention or one of two WL groups. Participants in the immediate intervention received a self-help book with weekly reading assignments and weekly assessments. The WL groups differed with respect to the presence (WL+) versus absence (WL−) of a weekly measurement of PF during their intervention. Participants in the WL− group were not contacted during the waiting period or the intervention. For this study, data of the participants in the WL− group were used only after they received treatment. After the waiting period, participants in the WL groups received the self-help book. Follow-up for all participants took place 3 months after the 6-week-intervention. The study was approved by the local ethics committee and full informed consent was secured from all participants.

Participants {#sec0015}
------------

Participants were recruited via a newsletter of a German health insurance company sent to members nationwide who were eligible for inclusion if they had an elevated score of 17 or more on the Perceived Stress Scale (PSS; [@bib0070]). This value was chosen as it marks the mean of a normative adult population ([@bib0075]) and has been used in several other studies (e.g., [@bib0045]). This cut-off value assured that participants had a moderate or greater stress level. Individuals who were currently in psychotherapy treatment or showed clinically significant suicidal intent as indicated by a score greater than 1 on Item 9 of the Beck Depression Inventory-II ([@bib0020]) were excluded. For the present study, the immediate intervention group and the WL+ were used, as participants in these groups filled out the weekly measure of PF relevant for the present study. In total, 133 participants were included in the study, of which 92 filled out the weekly measure on PF. We included 91 in our analysis (due to missing data).

Intervention {#sec0020}
------------

Participants received the self-help book *Burnout: mit Akzeptanz und Achtsamkeit den Teufelskreis durchbrechen (Burnout: Break the Vicious Cycle with Acceptance and Mindfulness*; [@bib0335]). The intervention was delivered with no therapist contact. The book consists of 11 chapters and presents processes and techniques stemming from ACT. After each chapter participants were asked to complete practical exercises. Audio instructions for ACT processes were available for download on the book\'s website ([@bib0340]). To complete the book in 6 weeks, chapters were assigned in sections.

Measures {#sec0025}
--------

Participants completed measures at preintervention, postintervention, and follow-up. The ACT group (immediate intervention) and the WL+ group also completed weekly measurements during the intervention to assess PF. All questionnaires were administered online.

Mental Health Continuum---Short Form (MHC-SF; [@bib0205]). The MHC-SF is a 14-item questionnaire that measures well-being scaling from 1 (*never*) to 6 (*every day*). Respondents rated their emotional well-being (3 items), social well-being (5 items), and psychological well-being (6 items) over the last month. For each aspect of well-being a mean score across the individual items was computed. Higher scores indicate greater well-being ([@bib0205], [@bib0230]). The MHC-SF has demonstrated good psychometric properties across various age groups and nations ([@bib0230], [@bib0350]).

Perceived Stress Scale (PSS; [@bib0070]). The PSS is a 10-item self-report measure of perceived stress in certain situations. Higher scores indicate higher perceived stress levels (0--40 points). The PSS has shown good validity and reliability ([@bib0070]).

Open and Engagement State Questionnaire (OESQ; [@bib0025]). The OESQ is a one-dimensional measure that captures PF across 4 items considerating all six processes of ACT (acceptance, defusion, present moment, self-as-context, values and committed action), referring to its core processes, referring to its core processes. Higher scores indicate higher PF (0--4 points). A study on the psychometric properties of the OESQ in patients with panic disorder with agoraphobia and individuals with burnout indicated good internal consistency (Cronbach\'s (α = .87) ([@bib0025]).

Statistical analysis {#sec0030}
--------------------

Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 22.0 and Mplus version 6.12 ([@bib0275]). Hypotheses were tested with structural equation models, specifically latent growth curve models (LGMs; [@bib0170]) (see [Figure 1](#fig0005){ref-type="fig"}). LGMs are suitable for analyzing the nested structure of repeated measures data within a person and take advantage of the statistical power of analyzing multiple time points ([@bib0270]). LGMs can incorporate incomplete cases in the analyses by using full-information maximum-likelihood estimation. Growth is described here using two parameters from the LGM, the intercept and the slope. The intercept is the score at a set time point---in this case the first week after preintervention. The linear slope is the average growth rate between repeated measurements of PF between pre- and postintervention. To test our assumptions that an increase in PF between preintervention and postintervention would be associated with pre--post decreases in stress and increases in well-being, we correlated the slope coefficient of PF from the LGM with the difference scores of stress and well-being. We used a correlation approach because PF was concurrently measured with stress or well-being between pre- and postintervention. To test our hypothesis that an increase in PF between pre- and postintervention would be associated with decreases in stress and increases in well-being between postintervention and follow-up, we regressed difference scores of well-being and stress on the slope coefficient of PF. The α level for statistical significance for all analyses was set to .05.Figure 1Structural Equation Model.

Results {#sec0035}
=======

Descriptive statistics {#sec0040}
----------------------

Descriptive statistics of all measures involved in the analyses at preintervention, postintervention, and follow-up are shown in [Table 1](#tbl0005){ref-type="table"}. Well-being and PF increased over time while stress decreased.Table 1Descriptive statistics of measures of well-being and psychological flexibility.Table 1MeasureBaselinePostFollow-up*nMSDnMSDnMSD*Stress[a](#tblfn0005){ref-type="table-fn"}9125.774.957719.786.617617.516.29Overall well-being[b](#tblfn0010){ref-type="table-fn"}912.101.04822.621.13762.891.05 Emotional well-being[b](#tblfn0010){ref-type="table-fn"}912.241.16812.721.22763.161.14 Social well-being[b](#tblfn0010){ref-type="table-fn"}911.761.75812.291.23762.451.17 Psychological well-being[b](#tblfn0010){ref-type="table-fn"}912.281.12812.801.20763.081.14Psychological flexibility[c](#tblfn0015){ref-type="table-fn"}9114.916.717423.348.827123.808.72[^1][^2][^3]

Sample characteristics {#sec0045}
----------------------

Participants were largely female (72%), with an average age of 42.4 years (*SD* = 9.6) and ranging from 23-60 years. Participants were all Caucasian with the vast majority being German (97%), and the remaining Austrian and Hungarian. The social class distribution was as follows: 6.6% originated from the lowest, 30.8 from the lower middle, 56% from the middle and 6.6% from the upper middle social class. Further, 67% of the participants had an upper secondary education, 27.5% a higher education, 3.3% an other education while 2.2% had no education.

Is an increase in PF associated with a decrease in stress and an increase in well-being? {#sec0050}
----------------------------------------------------------------------------------------

*During the intervention.* LGMs indicated that an increase in PF during the intervention was significantly negatively related to a decrease in stress and positively related to an increase in overall well-being as well as all three of its components: emotional, social, and psychological well-being during the intervention ([Table 2](#tbl0010){ref-type="table"}). Estimates were highest for the association of PF with stress and overall well-being. Of the well-being subscales, emotional and psychological well-being resulted in higher estimates compared to social well-being.Table 2Association between an increase in psychological flexibility during the intervention and changes in stress and well-being during or after the intervention.Table 2MeasureEstimate*SEp* valueChange during the intervention Stress−0.630.14.00 Overall well-being0.480.11.00  Emotional well-being0.450.13.00  Social well-being0.290.13.02  Psychological well-being0.360.12.00Change after the intervention Stress0.030.27.91 Overall well-being-0.040.39.91  Emotional well-being-0.130.33.70  Social well-being-0.120.42.78 Psychological well-being-0.130.33.70[^4]

*After the intervention.* An increase in PF during the intervention was not significantly associated with a decrease in stress and increase in well-being including all three subcomponents (emotional, social and psychological well-being) after the intervention ([Table 2](#tbl0010){ref-type="table"}). Estimates for the association of PF with stress and overall well-being, including the subscales, were very small. As sex and age are not associated with both predictor (PF) and outcome (stress/well-being), the analyses were not controlled for sex and age ([@bib0225]).

Discussion {#sec0055}
==========

The aim of this study was to investigate the association of an increase in PF with stress and well-being for individuals with at least a moderate level of stress. To the best of our knowledge, this is the first study to examine whether an increase in PF during an intervention is related to decreases in stress and increases in well-being after the intervention. As hypothesized, we found that a total increase in PF during the intervention was related to a decrease in stress and an increase in well-being during the intervention, but not after the intervention. These findings are in line with earlier research in the treatment of stress among social workers ([@bib0045]), which found that changes in PF during an intervention were linked with decreases in stress during the intervention. Prolonged high levels of stress typically involve serious disruptions in daily life, and studies have suggested that ACT alters responses to stress in a way that leads to a reduction of stress ([@bib0040], [@bib0130], [@bib0250]). A group intervention study of individuals with psychological distress found that increases in PF during the intervention were related to increased well-being at postintervention ([@bib0125]). Our findings indicate that individuals with symptoms of stress benefit from a structured self-help intervention such as ours, which promoted changes in PF.

Well-being has crucial implications for the individual, society, and the economy and importantly, our findings imply that PF is linked to well-being. Evidence suggests that well-being is clearly connected to health care utilization, psychosocial adaptation and functioning, and work productivity ([@bib0055], [@bib0200], [@bib0220]) and that ACT interventions are positively related to enhanced well-being ([@bib0035], [@bib0125], [@bib0245], [@bib0280]).

A total increase in PF during the intervention was not associated with decreases in stress and increases in well-being after the intervention. Thus, people\'s increase in PF during the intervention was not related to their decreases in stress and increases in well-being after the intervention. This is partly opposed to earlier findings (e.g., [@bib0125]), that found increases of PF during the intervention (i.e. baseline to post treatment) were linked to improved well-being at follow-up. One study ([@bib0045]) has examined the relationship between PF and improvements in stress and well-being during the intervention. To our knowledge, however, it has not previously been tested whether increases in PF during the intervention are linked to decreases in stress and increases in well-being after the intervention. Hence, our findings extend earlier research.

This study needs to be interpreted with several limitations taken into account. First, this study relied on self-reported measurements. These are prone to biases inherent in this assessment approach. Analyses of information stemming from other sources (e.g., experience sampling, friends and family or employers) may have resulted in different findings as self-report measures may not capture stress and well-being in their full complexity. A combination of self-report measures with physiological measures may deliver further insights. Second, the study sample was limited to individuals with symptoms of moderate to elevated levels of stress from the general population. Therefore findings cannot be extrapolated to individuals of low or (very) high stress. Third, participants were recruited through a newsletter of a health insurance company, which may have led to selection bias. Thus, participants were likely motivated and believed in the treatment approach as well its efficacy. Nevertheless, recruiting with the newsletter of the health insurance company is at the same time a strength as it allowed to sample nationwide. This is unique in a study in individuals with elevated levels of stress and more representative of the general population than recruiting in one particular company. However, identity of the participants was not revealed to the health insurance company. It may be possible that individuals are less willing to read a self-help book or may react differently if offered, for instance, by the employer. Further, it remains unknown whether the change process in PF with stress and well-being are similar in clinical populations, for example. As this is the first time that bivariate analyses of PF with stress and well-being were executed based on a self-help intervention, we cannot draw any conclusion whether strengths of associations are different in face-to-face therapy or guided self-help.

These limitations notwithstanding, our study shows that individuals with elevated stress levels at baseline reported an increase in PF, which was associated with a decrease in stress and an increase in well-being during an ACT intervention. Further, our results are of clinical importance, as self-help interventions are easily accessible, inexpensive ([@bib0095], [@bib0260]), and can evidently promote crucial processes of change in stress and well-being. Further strengths of the study are the sample of individuals with heterogeneous occupations and that it is interconnected with studies designed to examine PF across different levels of analysis, including genetic research, in which PF has been linked with genetic polymorphisms ([@bib0135]). We have extended the existing body of literature by explicitly investigating the link between changes in PF, stress, and well-being and thus integrating research on PF, stress, and well-being.

More research on the temporal relationship between PF and stress and well-being is certainly needed. Future research should investigate if the association of changes between PF and stress and well-being is different in face to face therapy or guided self-help. Future work should also, for instance, extend the number of measurements of the outcome (e.g., after each week or session). This would enable a more fine-grained analysis of when relevant changes occur and how these changes are associated with each other. This is important as the reduction of stress and promotion of well-being could help deter more serious problems from developing. Our longitudinal analysis emphasized the potential of PF in promoting well-being and creating substantial changes in participants' lives and thus provides support for the theory that PF and well-being are strongly linked ([@bib0060], [@bib0155]).

Funding {#sec0060}
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[^1]: Measured with the Perceived Stress Scale.

[^2]: Measured with the Mental Health Continuum---Short Form.

[^3]: Measured with the Open and Engagement State Questionnaire.

[^4]: *Note.* Reported estimates are based on standardized values.
